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METHOD OF ADJUSTING A PRESSURE
REGULATOR CONSTRUCTION

Michael John Caparone, Arcadia, and Theodore John
Dykzeul, Rolling Hills, Calif., assignors to Robertshaw
Controls Company, Richmond, Va.

Application Oct. 22, 1965, Ser. No. 509,675, now Patent
No. 3,441,049, dated Apr. 29, 1969, which is a division
of application Ser. No. 214,903, Aug. 6, 1962. Divided
and this application Jan. 2, 1969, Ser. No. 800,318

Int. Cl. B23q 17/00
U.S. Cl. 29—407 6 Claims

ABSTRACT OF THE DISCLOSURE

This disclosure relates to a self-contained pressure reg-
ulator that can be readily disposed in a housing means
against a surface thereof having an inlet and an outlet
respectively disposed in fluid communication with an in-
let means and an outlet means of a pressure regulator,
the pressure regulator comprising a cup-shaped casing
having its closed end provided with its inlet means and
outlet means and having its opened end turned over to
secure a flexible diaphragm thereto that cooperates with
the casing to define a chamber that is in fluid communi-
cation with the inlet means and outlet means thereof
while carrying a valve member that controls the inlet
means thereof.

This application is a divisional patent application of
its copending parent application, Ser. No. 509,675, filed
Oct. 22, 1965, which, in turn, is a divisional patent appli-
cation of its parent copending patent application, Ser. No.
214,903, filed Aug. 6, 1962, and is assigned to the same
assignee to whom the parent applications are assigned.

This invention relates to an improved control device
for a water heater tank and the like as well as to an im-
proved pressure regulator for such a control device or
the like.

Further, this invention relates to an improved method
of making and adjusting such a pressure regulator or the
like.

Heretofore, various control devices have been provided
for domestic water heater tanks and the like to control
the heating thereof.

For example, one such prior known control device
includes a housing means to receive fuel, such as gas
or the like, from a source thereof, and having means to
selectively direct the fuel to a pilot burner means and a
main burner means, the pilot burner means having a con-
tinuously burning flame for igniting fuel issuing from the
main burner means in an intermittent operation thereof
and the main burner means being utilized to heat the
water in the tank to tend to maintain the water at a
constant temperature regardless of the amount of heated
water drawn from the tank.

Such a prior known control device has a thermostat-
ically operated valve means interconnecting the source of
fuel with the main burner means whereby the thermo-
static means senses the temperature of the water in the
tank and opens the valve means when the temperature of
the water falls below a selected temperature to cause the
main burner means to heat the water tank up to the
selected temperature whereby the thermostatic means
closes the valve means to terminate the operation of the
main burner means.

However, it has been found that in such a prior known
control device, not only must a separate adjustment be
made on a pressure regulating means of the control device
to effect proper flame characteristics of the pilot burner
means, but also a separate adjustment must be made on
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the “C” valve or gas cock to select the proper burner input
for a various capacity appliance.

According to the teachings of this invention, however,
a separate pressure regulator is provided for the pilot
burner means whereby an initial adjustment of the pres-
sure regulator will permit the fuel to issue from the pilot
burner means at a substantially constant rate regardless
of variations in the input pressure of the fuel as well as
the intermittent operation of the main burner means.

Thus, when the pilot burner pressure regulator of this
invention is utilized in combination with a separate pres-
sure regulator for the main burner means, the need for
either the pilot or main burner “C” valve adjustments,
other than proper orificing of the pilot and main burner
means for the various capacities at the set regulated gas
pressures, are eliminated. The elimination of these com-
monly required adjustments is a convenience of com-
mercial importance both to the appliance manufacturer
and the user.

Thus, it can be seen, that the pilot gas pressure regu-
lator of this invention replaces the pilot adjusting key
of prior known control devices. The pressure regulation
of the pilot gas allows the usage of a wide variety of pilots
with different capacity requirements without requiring
separate adjustment for each pilot or type of pilot as
previously required with the pilot adjusting key. This is of
considerable commercial importance from both the stand-
point of eliminating the need for initial adjustment and
automatic compensation for varying supply pressures.

Separate pressure regulators for the main gas pressure
regulation and the pilot gas pressure regulation gives the
customer a choice of either or both types of pressure
regulation. The separation of pressure regulation for the
main gas and pilot gas through the use of separate and
distinct pressure regulators for each purpose avoids the
pilot starving effect experienced in some applications
where a single pressure regulator is required to regulate
both the main gas and the pilot gas supply. In the case
of the control utilizing both the main gas regulator and
the pilot gas regulator of this invention, an extremely wide
application is possible both in respect to main burner
capacity and pilot burner capacity without any control
adjustment being necessary. With nonregulated controls,
adjustments, such as a “C” valve adjustment for main
gas supply as well as pilot key adjustments, have been
required. In addition, after such adjustments were made
there was no assurance that supply pressures would not
vary to the extent that the original adjustments became
improper. With separate main gas and pilot gas regula-
tion, the problem of initial adjustments of this type and
subsequent readjustments being required is essentially
eliminated.

- Accordingly, it is an object of this invention to provide
an improved control device having one or more of the
novel features of this invention set forth above and here-
inafter shown or described.

Another object of this invention is to provide an im-
proved pressure regulator for such a control device or
the like.

A further object of this. invention is to provide an
improved method for making such a pressure regulator
or the like.

Another object of this invention is to provide an im-
proved means for adjusting the pressure setting of such
a pressure regulator or the like.

Other objects, uses and advantages of this invention
are apparent from a reading of this description which
proceeds with reference to the accompanying drawings
forming a part thereof and wherein:

FIG. 1 is a broken-away, fragmentary, perspective view
illustrating the improved control device of this invention
in combination with a water heater or the like.
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FIG. 2 is a fragmentary, cross-sectional view taken
substantially on line 2—2 of FIG. 1.

FIG. 3 is an enlarged, partially broken-away, front view
of the control device illustrated in FIG. 1.

FIG. 4 is a cross-sectional view of the control device
illustrated in FIG. 3 and is taken on line 4—4 thereof.

FIG. 5 is an enlarged, exploded, perspective view of
the pressure regulator of this invention.

FIG. 6 is an enlarged, fragmentary, cross-sectional
view taken substantially on line 6—6 of FIG. 3.

FIG. 7 is a view similar to FIG. 5 illustrating another
embodiment of the pressure regulator of this invention.

FIG. 8 is a view similar to FIG. 6 illustrating the use
of the pressure regulator of FIG. 7. '

While the various features of this invention are here-
inafter described and illustrated as being particularly
adaptable for forming a control device for a domestic
water heater tank or the like, it is to be understood that
the various features of this invention can be utilized
singly or in any combination thereof to provide other
constructions as desired.

Therefore, this invention is not to be limited to only
the embodiment illustrated in the drawings, because the
drawings are merely utilized to illustrate one of the wide
variety of uses of this invention.

Referring now to FIGS. 1 and 2, the improved control
device of this invention is generally indicated by the refer-
ence numeral 20 and is adapted to maintain the tempera-
ture of the water contained in a water heater tank 21
at a selected temperature regardless of the amount of
hot water drawn therefrom.

In particular, the control device 20 is interconnected
to a source of fuel by the inlet conduit 22 and is adapted
to interconnect the inlet conduit 22 to an outlet conduit
23 leading to a2 main burner means 24 for heating the
tank 21. The control device 20 is also adapted to inter-
connect the inlet conduit 22 to an outlet conduit 25 lead-
ing to a pilot burner means 26 utilized to ignite fuel is-
suing from the main burner means 24 in a manner here-
inafter described.

The general operation of the control device 20 will now
be described and reference is made to FIGS. 3 and 4.

When the water heater system of this invention is ini-
tially installed, a controt knob 27 of the control device
20 is normally disposed in an “off” position thereof,
whereby a cock valve 28 disposed in a housing 29 of the
control device 26 is disposed in such a position that com-
munication between a chamber 30 of the housing 29 and
a pair of passages 31 and 32, respectively leading to the
conduits 25 and 23 in a manner hereinafter described,
is prevented.

The chamber 30 of the housing 29 is separated from
an inlet chamber 33 by an annular valve seat 34, the inlet
chamber 33 being in direct communication with the fuel
inlet conduit 22.

A valve member 35, carried on a rod or shaft 36, is
normally seated against the valve seat 34 by a spring 37
to prevent communication between the chambers 30 and
33, the rod 36 being adapted to be pushed downwardly
to open the valve seat 34 by a button type plunger 38. The
other end of the rod 36 is interconnected to suitable struc-
ture (not shown)-which will hold the valve member 35 in
the opened position as illustrated in FIG. 3 as long as a
sensing member 39, FIG. 1, senses a flame at the pilot
burner means 26.

However, should the flame at the pilot burner means
26 be extinguished, the valve member 35 is returned to
the closed position thereof in a conventional manner to
prevent communication between the chambers 33 and 30
so that fuel cannot issue from the main burner means 24
as well as the pilot burner means 26 when no flame exists
at the pilot burner means 26 to ignite the main burner
means 24.

To actuate the water heater system of this invention,
the control knob 27 is first rotated to a “pilot” position

10

15

20

30

40

50

55

60

65

70

thereof whereby fuel is adapted to flow from the cham-
ber 30 into a passage 40 leading to a passage 41 that is
interconnected to the passage 31 by a groove 42 in the
gas cock 28 in the manner illustrated in FIG. 3, the gas
cock 28 only being adapted to interconnect the chamber
30 with the pilot passage 31 and not with the main burner
passage 32 when the control knob 27 is disposed in the
“pilot” position thereof.

With the control knob 27 disposed in the “pilot” posi-
tion thereof, the button 38 is manually pressed down-
wardly to manually open the valve member 35 whereby
fuel can issue from the pilot burner means 26 and may
be ignited either manually or automatically as desired.

When a flame appears at the pilot burner means 26,
the sensing means 39 senses the flame at the pilot burner
means 26 and maintains the valve member 35 in the
opened position as illustrated in FIG. 3.

After the pilot burner means 26 has been ignited and
the valve’ member 35 is held in the opened position
thereof, the control knob 27 is rotated to the “on” posi-
tion thereof as illustrated in FIG. 3 whereby a passage
43 of the gas cock 28 interconnects the chamber 30 with
the passage 32 leading to the main burner means 24 in
a manner hereinafter described.

In the particular embodiment of the control device 20
of this invention illustrated in the drawings, a pressure
regulator 44, FIG. 4, is provided for the main burner
means 24 and will now be described. However, it is to be
understood that the various features of this invention can
be utilized without the pressure regulator 44 for the main
burner means 24, as desired. ‘

As illustrated in FIG. 4, the housing 29 of the con-
trol device 20 is formed of two end housing sections 45
and 46 and a central housing section 47 suitably bolted
together in a manner conventional in the art.

The passage 32 leading from the gas cock 28 is formed
in the housing sections 46 and 47 and communicates with
an annular valve seat 48 formed in the housing section
47, the valve seat 48 leading to a compartment 49 formed
in the housing sections 45 and 47.

The compartment 49 of the housing 29 is divided into
two chambers 50 and 51 by a flexible diaphragm 52
secured between the housing sections 45 and 47, the dia-
phragm 52 carrying a valve member 53 cooperating with
the valve seat 48 to control the flow of fuel from the
passage 32 into the chamber 50.

The valve member 53 is normally urged to the open
position thereof by a lever 54 spring biased to the right
by any of the means fully set forth in the copending
patent application, Serial No. 862,694, filed December
29, 1959, and entitled “Control Devices” now abandoned
and assigned to the assignee of this application.

In this manner, the pressure of the fuel flowing through
the chamber 50 of the housing 29 is regulated by the
pressure regulator 44, the setting of the pressure regulator
44 being manual or automatic in any of the manners set
forth in the aforementioned copending patent application.

A passage 55 leads from the chamber 50 to an annular
valve seat 56 formed in the housing section 46, the annular
valve seat 56 leading to an outlet passage 57 adapted to
be interconnected to the outlet conduit 23 previously de-
scribed and leading to the main burner means 24.

A valve means 58 is carried by the housing 29 and
is adapted to cooperate with the valve seat 56 to control
the flow of fuel to the main burner means 24.

The fuel is only adapted to pass through the valve
means 58 in a manner hereinafter described with a
water temperature sensing means or thermostat 59, FIGS.
2 and 4, determines that the temperature of the water in
the tank 21 has fallen below a temperature selected by a
control means 60 disposed in an openable compartment
of the control device 20.

The temperature sensing or thermostat means 59 com-
prises a conventional tube 61 and rod 62 arrangement,
the tube 61 and rod 62 being disposed in the interior of
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the tank 21 in such a manner that the end 63 of the
tube 61 is fixed relative to the tank 21 and the other
end 64 thereof is free for movement to relative to the
tank 21,

The rod 62 has an end 65 secured to the free end 64
of the tube 61 and is formed of a material having a lower
coefficient of thermal expansion than the tube 61 where-
by the free end 66 of the rod 62 is moved to the left
as illustrated in FIG. 4 when there is a decrease in tem-
perature of the tank 21 because the tube 61 contracts.
Conversely, the end 66 of the rod 62 is moved to the right
as illustrated in FIG. 4 when the temperature in the tank
21 increases because the tube 61 expands.

In this manner, the thermostatic means 59, after the
pilot burner means 26 has been ignited and the control
knob 27 is disposed in the “on” position thereof, opens
the valve means 58 in a manner fully described in the
aforementioned copending application to allow fuel to
issue to the main burner means 24 when the temperature
of the water in the tank 21 has fallen below a selected
temperature so that the main burner means 24 will heat
the water in the tank 21 to the temperature selected by
the control means 60 in a manner conventional in the
art.

When the temperature of the water in the tank 21 has
reached the desired temperature level, the thermostatic
means 59 permits the valve means 58 to close so that no
fuel issues from the main burner means 24 until the tem-
perature of the water in the tank 21 falls below the se-
lected temperature.

Thus, it can be seen that the main burner means 24
is intermittently operated by the thermostatic means 59
to maintain the water in the tank 21 at a selected tem-
perature regardless of the amount of hot water drawn
from the tank 21, the fuel issuing to the main burner
means 24 being maintained at a substantially constant
rate by the pressure regulator 44 in the manner fully de-
scribed in the aformentioned copending application.

While one type of general control system for heating
the water tank has been described, it is to be understood
that such a system is merely emblematic of the many
different types of system to which the following features
of this invention can be utilized.

The particular details of the control device 20 will now
be described in connection with the separate pressure
regulation of the flow of gas to the pilot burner means
26.

As illustrated in FIG. 3, the pilot flow passage 31
is interconnected to a chamber 67 formed in the housing
29 and having a suitable filter means 68 disposed therein.

In this manner, fuel flows from the passage 31 into
the chamber 67 and through the filter means 68 to a
passage 69 leading to an inlet passage 70 formed in the
housing 29 as illustrated in FIG. 6.

The inlet passage 70 interrupts surface 71 of the hous-
ing section 46 and is interconnected with a cavity 72 de-
fined between the housing sections 46 and 47, the cavity
72 receiving a pressure regulator 73 of this invention.

The housing section 46 is provided with an annular
recess 74 interrupting the surface 71 thereof whereby the
annular recess 74 is disposed concentrically about the
inlet passage means 70 and is disposed in communication
with the cavity 72. The annular recess 74 is disposed in
communication with an outlet port 75 by a passage means
76 formed in the housing section 46, the outlet port 75
being interconnected to the outlet conduit 25 leading to
the pilot burner means 26.

Thus, it can be seen that the fuel flowing from the
source conduit 22 to the pilot burner means 26 must first
pass through the pressure regulator 73 of this invention
whereby the pressure regulator 73 maintains the fuel flow-
ing to the pilot burner means 26 at a substantially con-
stant pressure regardless of the pressure regulation of the
fuel flowing to the main burper means 24. Thus, it can
be seen that the pressure regulation of the pilot burner
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means 26 is independent of the fluctuations of the input
gas pressure as well as of the operation and pressure regu-
lation of the main burner means 24.

The pressure regulator 74 as illustrated in FIGS. 5 and
6, comprises a hollow casing 77 formed from two-cup-
shaped extruded metal members 78 and 79 suitably inter-
connected together.

For example, the casing member 78 can have an out-
wardly directed annular flange 80 at the opened end there-
of and the casing member 79 can have an outwardly di-
rected annular flange 81 at the open end thereof that is
adapted to be crimped around the annular flange 80 of
the casing member 78 to secure the casing members 78
and 79 together in the manner illustrated in FIG. 6, the
annular flanges 80 and 81 of the casing members 78 and
79 cooperating together to sandwich an outer peripheral

.edge of a resilient diaphragm member 82 therebetween

whereby the diaphragm 82 divides the casing 77 of the
pressure regulator 73 into two chambers 83 and 84.

The casing member 79 has an outwardly directed cen-
tral portion 85 provided with an aperture 86 passing
therethrough and adapted to interconnect the inlet pas-
sage means 70 of the housing 29 with the chamber 83
thereof, the aperture 86 also providing a valve seat for a
valve member 87 having one end 88 thereof intercon-
nected to the diaphragm 82 and the other enlarged end
89 thereof projecting through the aperture 86 to control
the flow of fuel through the valve seat 86 in relation to the
position of the diaphragm 82,

For example, the end 88 of the valve member 87 can
be provided with an annular shoulder 90 adapted to abut
one side of the diaphragm 82 with the remaining portion
of the end 88 thereof passing through a suitable aperture
91 formed in the diaphragm 82 and an aperture 92 formed
in a metal retaining plate 93 disposed against the other
side of the diaphragm 82.

After the end 88 of the valve member 87 has passed
through the apertures 91 and 92 of the diaphragm 82 and
retainer plate 93, the end 83 of the valve member 87 can
be peened over and not only secure the valve member 87
to the diaphragm 82 but also secure the retaining plate 93
to the diaphragm 82.

The casing member 79 of the pressure regulator 73 is
provided with a pair of diametrically opposed outlet open-
ings 94 adapted to register with the annular recess 74 of
the housing section 46 when the pressure regulator 73 is
disposed in the cavity 72 in the position illustrated in
FIG. 6.

A suitable resilient gasket 95 is adapted to be disposed
between the surface 71 of the housing section 46 and the
pressure regulator 73 in the manner illustrated in FIG. 6,
the gasket 95 having a central aperture 96 formed there-
through to telescopically receive the central projection 85
of the pressure regulator 73.

The gasket 95 has a plurality of circumferentially dis-
posed, accurate slots 97 passing therethrough and arranged
in such a manner that regardless of the rotational position
of the gasket 78 relative to the pressure regulator 73, at
least one of the outlet openings 94 in the pressure regula-
tor 73 will register with one of the slots 97 to intercon-
nect that particular outlet opening 94 with the annular
recess 74 of the housing section 46 so that the chamber
83 of the pressure regulator 73 is always disposed in com-
munication with the outlet conduit 25 leading to the pilot
burner means 26.

In this manner, it can be seen that the pressure regula-
tor 73 and gasket 95 can be disposed in the cavity 72 of
the housing 29 in any rotational positions thereof and
still provide communication between the pressure regula-
tor 73 and the outlet conduit 25.

The casing member 78 of the pressure regulator 73 is
provided with a substantially domed end 98 having an-
nular recess or groove 99 formed in the inside surface
thereof to receive and position an end 100 of a compres-
sion spring 101 dispoed in the chamber 84, the other end
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102 of the compression spring 101 bearing against the re-
taining plate 93 between outwardly directed guide abut-
ments 103 stamped from the retaining plate 93.

In this manner the force of the compression spring 101
tends to move the diaphragm 82 to the right as illustrated
in FIG. 6 to open the valve member 87 and permit fuel
to flow from the inlet passage 70 into the chamber 83 of
the pressure regulator 73 and out through the outlet open-
ings 94 to the pilot burner means 26.

However, as the pressure of the fuel in the chamber 83
builds up, the same acts against the diaphragm 82 to tend
to push the same to the left in opposition to the force of
the compression spring 101 whereby when the force of the
pressure in the chamber 83 of the pressure regulator 73
exceeds the force of the compression spring 101, the
valve member 87 is moved to a closed position thereof.

Thus, it can be seen that the pressure regulator 73 op-
erates in such a manner that the valve member 87 main-
tains a constant pressure in the chamber 83 of the pres-
sure regulator 73 regardless of the pressure of the fuel
entering through the inlet conduit 22. Thus, the pressure
regulator 73 maintains a flow of fuel to the pilot burner
means 26 at a constant pressure independent of the opera-
tion of the control device 20 in regards to the main burn-
er means 24 as well as to the variations in the inlet gas
pressure.

The chamber 84 of the pressure regulator 73 is intercon-
nected to the atmosphere by haivng a vent opening 104
formed in the domed end 98 of the casing member 78
and disposed in communication with a passage means 105
formed in the central housing section 47 and intercon-
nected to the exterior thereof in any suitable manner.

In this mannper, no air will be trapped in the chamber
84 of the pressure regulator 73 to impede movement of
the diaphragm 82,

When the pressure regulator 73 is first manufactured,
the domed end 98 of the casing member 78 is so con-
structed and arranged that the force of the compression
spring 101 is adapted to maintain the flow of fuel through
the pressure regulator 73 at a minimum constant pres-
sure for providing a flame at the pilot burner means 26.

Thus, during manufacture of the pressure regulator 73,
tolerances need not be maintained at a costly rate because
the pressure regulator manufacturer can readily adjust a
particular pressure regulator 73 to the desired setting
thereof by merely inwardly deforming the domed end
98 of the casing member 78 in the manner illustrated in
dotted lines in FIG. 6 to increase the force of the com-
pression spring 101 to set the pressure regulator 73 at the
desired pressure setting thereof, the domed end 98 of the
pressure regulator 73 being permanently deformed in the
desired position thereof.

Should it be found that during the inwardly depressing
operations of the domed end 98 of the pressure regulator
73, the force of the compression spring 101 is increased
to too great an extent, the domed end 98 of the pressure
regulator 73 can be pulled outwardly by merely insert-
ing a tool in the vent opening 104 thereof and pulling
outwardly to the desired extent.

Therefore, it can be seen that the pressure regulator
73 of this invention can be readily adjusted to the de-
sired pressure setting thereof without requiring costly
threaded adjusting members as in the prior art whereby
the overall cost of the pressure regulator 73 of this in-
vention can be held at a minimum.

When the pressure regulator 73 is assembled in the con-
trol device 20, the pressure regulator 73 is of such a size
relative to the cavity 72 that when the central housing
section is bolted to the housing section 46, the central
housing section 47 compresses the casing 77 of the pres-
sure regulator 73 against the gasket 85, the casing mem-
ber 79 of the pressure regulator 73 having outwardly
directed, annular, concentrically disposed ribs 106 and
107 disposed on opposite sides of the outlet openings 94
whereby the ribs 106 and 107 in combination with the
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compressed gasket 95 seal the inlet passage 70 and the
outlet openings 94 from the cavity 72 of the housing
29 to prevent fuel leakage through the pressure regu-
lator 73.

Therefore, it can be seen that the pressure regulator
of this invention cannot only be simply and inexpensively
manufactured while still permitting adjustment thereof,
but also the pressure regulator of this invention is readily
adapted to maintain a flow of fuel to a pilot burner
means of a water heating system or the like at a substan-
tially constant pressure regardless of the pressure value
of the source of fuel and regardless of the operation of
the flow of fuel to the main burner of the system with-
out requiring pilot burner adjustments as in prior known
control devices.

Reference is now made to FIGS. 7 and 8 wherein an-
other pressure regulator of this invention is generally
indicated by the reference numeral 110 and the parts
thereof similar to the parts of the pressure regulator 73
are indicated by like reference numerals followed by a
prime mark.

As illustrated in FIG. 7, the pressure regulator includes
the cup-shaped housings 78’ and 79" formed in the man-
ner previously described and for the same purpose.

However, the flexible diaphragm 111 of the pressure
regulator 110 has a thickened central portion 112 which
eliminates the need for the back-up member 93 previously
described.

In addition, the diaphragm 111 has a centrally disposed
cup-shaped portion 113 provided with a cavity 114 adapted
to have a ball end 115 of the valve member 87’ snap-
fitted therein to interconnect the valve member 87’ to the
diaphragm 111 without requiring the expensive peening
operation previously described.

The compression spring 116 is substantially egg-shaped
to lower the spring rate thereof and has the opposed ends
117 and 118 thereof respectively engaging the cup-shaped
member 78’ and the thickened portion 112 of the dia-
phr.agm 111 to function in the same manner as the
spring 101 previously described.

Therefore, it can be seen that the pressure regulator

110 of this invention is simpler to manufacture than the
pressure regulator 73, while still having the same spring
adjustment features and being adapted to function in the
same manner as illustrated in FIG. 8.
. While the form of the invention now preferred has
been disclosed as required by the statutes, other forms
may be used, all coming within the scope of the claims
which follow. -

What is claimed is:

.1.' A method of making a pressure regulator com-
prising the steps of disposing a compression spring be-
tween a casing of said regulator and a flexible diaphragm
of said regulator so that said spring has opposed ends
re;spectively and operatively engaging said casing and said
diaphragm whereby the force of said spring determines
the pressure setting of said pressure regulator, and per-
manently deforming said casing relative to said diaphragm
to set the force of said spring acting on said diaphragm
to a desired force whereby such step determines the
pressure setting of said regulator.

2. A method of adjusting the spring force of a pres-
sure regulator having a compression spring provided with
opposed ends respectively bearing against a casing of the
regulator and a valve carrying diaphragm thereof, the
method comprising the step of permanently deforming
the casing of said regulator relative to said valve carrying
diaphragm to set the force of said spring to a desired
force whereby such step determines the pressure setting
of said regulator.

3. A method as set forth in claim 1 wherein said de-
forming step increases said pressure setting when said
casing is deformed toward said diaphragm and decreases
said pressure setting when said casing is deformed away
from said diaphragm,
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4. A method as set forth in claim 1 wherein said cas-
ing is cup shaped to define an open end and a closed end
thereof, said diaphragm closing said open end, said de-
forming step deforming said closed end of said casing.

5. A method as set forth in claim 2 wherein said de-
forming step increases said pressure setting when said
casing is deformed toward said diaphragm and decreases
said pressure setting when said casing is ‘deformed away
from said diaphragm. ’

6. A method as set forth in claim 2 wherein said cas-
ing is cup shaped to define an open end and a closed
end thereof, said diaphragm closing said open end, said
deforming step deforming said closed end of said casing.
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